Objectives. The purpose of this study is to examine the effect of endoscopic sinus surgeons on the control of disease in asthma combined with chronic rhinosinusitis. Methods. Twenty-three asthma patients with chronic rhinosinusitis were evaluated retrospectively. They were assessed with asthma control test and pulmonary function tests. Subjective nasal obstruction assessment was done according to the nasal obstruction symptoms evaluation (NOSE) scale. Other subjective sinonasal complaints were classified using visual analogue scale (VAS). At postoperative third month, pulmonary function tests, asthma control test, NOSE and VAS were reevaluated. Results. According to asthma control test, number of patients under control, partial controlled and uncontrolled were 2/6/15 preoperatively and 14/4/5 postoperatively, respectively. There was permanent or partial improvoment in fullness in the nose sniffle of 95.7% according to NOSE. The most remarkable permanent improvement in the symptoms were seen in the feeling of pressure in the face of 75%, smell disorders of 66.7% according to sinonasal visual analogue scale assessment. NOSE and VAS values were significantly improved postoperatively ( <0.05). Conclusions. Uncontrolled asthma associated with chronic rinosinusitis can benefit from functional endoscopic sinus surgery in asthma control level, nasal blockage symptoms and other sinonasal complaints.
Introduction
Asthma is a chronic inflammatory disease of the airways. In most patients it affects all airways, including the upper respiratory tract and the nose [1] . Chronic rhinosinusitis is associated with more severe asthma. It is an inflammatory condition of the paranasal sinuses. It distincts two clinically entities:
Chronic rhinosinusitis without nasal polyposis and chronic rhinosinusitis with nasal polyposis [2] . Treatment of sinusitis in patients with asthma can be improved of patients' lower airway disease. Surgical approaches have yielded good results in the treatment of chronic sinusitis [3] .
In this study, we evaluated the subjective sinonasal complaints, changes in objective pulmonary function tests and asthma control test, following functional endoscopic sinus surgery (FESS) applied for cases with chronic rhinosinusitis and asthma components.
Methods

Patients
This study involved 23 patients admitted to our clinics with chronic rhinosinusitis resistant to retrospective medicine who had been treated for asthma and operated with functinal sinus surgery. Informed consent was obtained from participants for all surgical procedures.
Exclusion criteria were being smoker, systemic diseases (cystic fibrosis, bronchiectasis, chronic obstructive pulmonary disease, diabetes, neoplasia, fungal sinusitis etc.), aspirin hypersensitivity (Samter's Syndrome), previous nasal operation and having upper respiratory infection in the last month.
Asthma Control Test
Their clinical conditions in terms of asthma were assessed preoperatively and at the 3rd month postoperatively with asthma control test [2, 4] .
Spirometry
Pulmonary function tests were performed spirometrically (Spirothor Wavefront); FVC (forced vital capacity), FEV1 (forced expiratory volume in the first second) and FEV1/FVC preoperatively and at the postoperative 3rd month.
The Nasal Obstruction Symptoms Evaluation (NOSE) Scale
Subjective nasal obstruction assessment was done according to NOSE scale. The components of NOSE are nasal congestion and sniffing, nasal blockage or obstruction, trouble breathing through nose, trouble sleeping and unable to get enough air through nose during exercise or exertion, scored as, 0: not a problem, 1: very mild problem, 2: moderate problem, 3: fairly bad problem, 4: severe problem [5] .
Visual Analogue Scale (VAS)
Other subjective sinonasal complaints (postnasal drip, headache, feeling of pressure in the face, epistaxis, smell disorders, taste disorders and chronic cough) were classified using VAS carts (visual analogue scale) as 0: no symptom, 1: lightly tolerable, 2: moderate still tolerable 3: serious symptom restricting daily activity [6] .
Preoperative Period
In the preoperative period, antibiotherapy (Klaritromycine 500 mg BID) for 2-4 weeks, topical intranasal steroid (budesonide 400 mcg/day for 8 weeks, antihistamine (levocetirizine 10 mg/day) and oral systemic steroid (methylprednisolone, 1 mg/kg/day) were given to the patients with nasal polyps; oral methylprednisolone treatment was discontinued gradually before the operation. Functional endoscopic sinus surgery was performed under general anesthesia.
Statistical Analysis
Statistical 
Results
This retrospective study included 23 patients (13 male, 10 female; age range: 17-63, mean age: 38.4 ± 13.4) with chronic rhinosinusitis and asthma resistant. Mean asthma duration was 5.8 ± 3.0 years. Mean FEV1, FVC and FEV1/FVC were 74.22% ± 11.90; 70.78% ± 10.37 and 87.17% ± 5.70 preoperatively and 87.55% ± 9.36; 87.81% ± 9.95 and 83.02% ± 7.78 postoperatively, respectively. Mean FEV1 and FVC increased significantly three months after operation (p<0.001), however mean FEV1/FVC reduced significantly (p=0.013) (Figure 1 The most remarkable permanent or partial improvement in the symptoms were seen in the feeling of pressure in the face of 100%, smell disorders of 100% and headache of 87.5% according to NOSE teste ( Figure 3 ). There was permanent or partial improvoment in fullness in the nose sniffle (95.7%), stuffiness (86.9%), nasal discomfort while breathing (91.3%) sleep difficulties (69.6%), difficulty breathing after physical activity (56.5%) according to sinonasal VAS assessment (Figure 4) .
Discussion
In the present study we investigated the possible effects of functional endoscopic sinus surgery at asthma control in patients who have uncontrolled asthma with chronic rhinosinusitis. This study showed that the number of controlled patients increased from 2 (8.7%) preoperatively to 14 (60.9%) postoperatively, and the number of uncontrolled patients reduced to 5 (21.7%) from 15 (65.2%). There was a remarkable improvement in clinical control levels of our patients in terms of asthma at the 3rd month after functional endoscopic sinus surgery.
In the study of Proimos et al. [7] , controlled patients were 17.4% to 16.3%, partial controlled patients were 74.4% to 83.7%, and not under controlled patients were 8.1% to 0% changed postoperatively at the sixth month. The rate of not controlled asthmatic patients who were operated on in Postoperatively improvement according the NOSE test. NOSE = nasal obstruction symptoms evaluation, Nb = nasal blokage, Stff = stuffiness, Ndb = nasal discomfort while breathing, Sd = sleep difficulties, Dbpa = difficulty breathing after physical activity this study was much lower than our study. Dejima et al. [8] have found a remarkable improvement in subjective complaints, daytime and nighttime asthma symptoms in out of 75% of 19 patients with asthma. However, no change in the asthma symptom score was found in Goldstein et al.'s study [9] . Chen et al. [10] have obtained significant improvement in asthma control levels in their study of 27 cases. Ragab et al. [11] assessed prospectively 43 patients with asthma in a randomized study comparing the effects of sinus surgery and medical treatment for chronic rhinosinusitis with nasal polyps. Asthma control improved significantly after both treatments. Dunlop et al. [12] have reported that, 40% of 50 chronic rhinosinusitis patients had an improvement in their asthma after 12 weeks following endoscopic sinus surgery, while 54% had no change, and in 6% clinical control was assessed as worse.
We have determined a significant postoperative improvement in FVC and FEV1 values, compatible with Dejima et al.'s study [8] . But mean FEV1/FVC reduced significantly (p = 0.013). We have found it consistent that there was an improvement in both restrictive and obstructive types of respiratory failure after functional endoscopic sinus surgery. Gulati et al. [3] reported improvement in FEV1 measurements. Chen et al. [10] did not found any significant difference in terms of asthma drug consumption and pulmonary function tests postoperatively. However, in other study, they were found improvement in the pulmonary function and asthma control test at one year after surgery [13] . In Goldstein et al.'s study [9] , the results of the pulmonary function test had not changed. In our study, there was improvement in NOSE and VAS evaluations postoperatively. We had determined improvement in nasal blockage at a ratio of 69.6% according to NOSE. According to VAS, we have determined the highest permanent improvement of 75% in feeling of pressure in the face, 66.7% smell function and 62.2% in headache. Uri et al. [14] have not report an improvement in asthma symptoms after endoscopic sinus surgery, whereas quality of life had improved. Philips et al. [15] showed that the most common and also recoverable symptom after endoscopic sinus surgery is headache. Chen et al. [13] found significant improvement in the VAS score at one year after surgery. Proimos et al. [7] found statistically significant improvement after operation in nasal blockage, smell, facial pain and headache. Our findings were consistent with other studies.
We could not find any other study involving all of the findings we evaluated with NOSE and VAS.
The Limitations of the Study
The main limitations of this study have been small sample group. We can follow cases for a short period of 3 months after the operation. Further studies may be necessary to investigate the relationship of the asthma and surgical treatment of chronic rhinosinusitis as functional endoscopic sinus surgery that it can be suggested to eliminate the risk factor of asthma control.
